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1.0 PURPOSE

1.1,1The purpose of this procedure is to provide a method for preparation
for shipment ef_the Naturel Gas Storage-Vesse],_Serial No. MV 50487-319.

! Vesse1 stored natural gas at 3000 pound per sguare 1nch Extreme
caut1on must-be exercised at all times. Vessel is being shipped to
Atomic -Energy Commission. | o

2.0 REFERENCE

2.1 App11cab1e pub11cat1on " Gas Engineers: Handbook, Secticn 14 Purging,
Chapter 1 2 and 4, was used as reference materials for this procedure.

Refer to these chapters for detailed explanation of recommended purg1ng |
procedure and exit gas f]ow samp]1ng method ‘See Appendix A.

3.0 ‘SAFETY_REQUIREMENTS

T 3. 1 Caut1on a11 workmen thdt both +he natura] gas and purge gas are -
suffocating and tox1c and sheu]d not De inhaled.

: Take‘precautions against a11'50urces-of ighition‘(epeh flames,
-welding_and burning, smoking, or electrical equipment) in the immediate
: vicinity-of the vessel. Purging should not be started during an

electrical storm. L

4.0 MATERIAL
4.1  Material required to perform this proeedure:

1) ‘Valve, 3/4) 200 1b.,W0G Bronze gate
2) Pressure gauge, 2-1/2", 0 to 30 range, 1/2" N.P.T.



3) Vvalve, 1/2", 200 1b NOG Bronze gate

4} - Valve, bar stock, 1/2" 3000 1b. operating pressure

5) Regulation, two stage, 0 to 3000 psig range, P/N 2068
Rego or equal.

6) Hose, 6'L, rated 3000 1b. _

7) Fittings, carbon steel per ASTMA 187 .

8) Nitrogen, "K" cy]inder; 2200 psig, Quantity six at start, more
may be needed _ :

9) Metal tag ' .

10) Black paint ' '

11) Ladder or scaffolds

12) Pipefitters tools

5.0 PROCEDURE

Prior to starting this prucedu“e notification of date and time

+
when procedure will be performed must be given to Johnson Space Center
Safety Office and Fire Department. ‘

Contact Kelsey-Seybold, X 3597, to request personnel to anaTyze
' naturaT gas concentration using Explosi Meter. f

-

5.1 Close hand valve <:>3va1ve nearest to the gas main. Close hand

valves <:> <:> <:> and <:> See F1gure 1.

5.2 AN personhe1 not required by this procedure shall vacate the areé; 
There sha]l‘be no sources of ignition within 505feet of the storage vessel.

5.3 Open va]ve <:> vent1ng gas to atmosphere through vent pipe.
When pressure gauge <:> indicates O psig and there is no sound of escaping
gas, vent gas in line leading from storage vessel to service island by '

-



opening valve @ When pressure gauge indicates 0 psilg and there is
no sound of escaping gas, vent gas in 1ine from compressor by opening
valves @ and @ Verify that pressure gauge @ reads zero and there
is no sound of escaping gas. If pressure gauge @ does not read zero,
proceed with caution. Vent line may be clogged. Wait until sound of

R
-

escaping gas stops. —

5.4 Remove unions and @

5.5 Remove union and line @ . Install new union half and hand valve
Q2). Hand valve shall be 3/4", 200 1b. WOG Bronze gate valve., Fittings
shall be screwed, carbon steel. '

5.6 Replace pressure gauge @ with calibrated gauge 2-1/2", 0 to 30 range.

shown on Figure 1. Valve @ shall be 1/2", 200 1b. WOG Bronze gate
valve. Valve @ shall be bar stock 1/2" F.N.P.T., with 3000 1b.
operating press. Regulator shall be two stége, 0 to 3000 press range,
P/N 2068, Rego or equaT. Hose between valve and reguiator @
shall be rated at 3000 psig operating pressure. Line between valve @,
@‘ and . shall be screwed carbon steel fittings. i Before installing
regulator @ insure that adjusting knob is in zero delivery position.
Nitrogen cylinder shall be Type “K" filled with certified oil free.
(watgr~pufnped) nitrogen. Caution: Connect only one cyh‘ndef at a time.
DO NOT MANIFOLD CYLINDERS. | |

‘5.8 Close valves @, @ and @ Open valves @, @ and .
Caution: Never close valves @ and @ at the same time; one or the other -
must be open at all times. : - _ -
5.9 Open nitrogen cylinder‘v.alve.-' Verify that cylinder is full. Pressure
sho:ﬂd be approximately 2200 psig. Set regulator @ adjusting knob to

£.7 DPBomove p]._lg from valve (\6./- . Install temporary 'I'|rm :mrl components as




delivery pressure of 10 psig: This setting will permit a nitrogen flow
rate of approximately 600 CFH. Verify gas venting out valve @
Observe pressure gauge @ Pressure gauge should read below 5 psig.

5.10 Observe cylinder pressure. When pressure falls to 25 psig, close
valves @ @ D and open va]ve @, replace cylinder with full
cyhnder Close valve @ and open valves ®j @) . Continue
purging vessel. '

5.11 Repeat Step 10. While purging with third cylinder, began analyzing
exit gas flow at valve @ for natural gas concentration. Analysis shall
be performed using an Exp]bsi Meter. When Explosi Meter indicates a |
safe condition at valve @, an acceptable natural gas concentration
exists, Contact Kelsey-Seybold, X 3597, to perform gas analyzing with |
"Explosi Meter. If a safe concentration cannot be reached w1th third
cylinder, connect another -and continue.

5.12 /If safe concentration cannot be reached when fourth cylinder is
exhausted, cease purging. Close valves @ , @, and . Open valve
(3. Contact Safety Office for additional instructions.

5.13 When safe condition exists invessel close valve{ @ Increase
regulator @ setting to 20 psig. Observe pressure gauge @ When
gauge reads 20 psig close valves {6) and . Open valve {3). Close
cylinder valve and relief pressure on regulator . Replace c_yh‘nd'er
whenever cylindér pressure falls to 25 psig. i

5.14 Wait 24 hours. Check safe concentratwn of natural gas in vessel.
Ana]yze gas flow at valve @, usmg Explosi Meter.

5.15 If natural gas concentration is acceptable close valve @ . If
natural gas ‘concentra_ticm is unacceptable repeat steps 8 through 14.



5.16 If natural gas concentration was acceptab]e br1ng vessel pressure
up to 20 psig. Close valve <:> and cy11nder valve. Open valve <:>. '
When pressure between regulator <:> and valve <:> reaches atmospheric
pressure, adjust regulator settfng to full open, venting gas from cylinder
valve. Remove temporary line, components and cy11nder Reinstall plug |
in'vélve <:>; Install new plug in valve <:>.' Install union ha]f with

‘p1ug in unions . @ and . Remove vent Tine.

'5,17 Ident1fy vesse1 per 1 Mat1cna1 Fire Prevent1on Association Guide on
Hazardous Material, Fifth Ed1t1on, with. stamped metal tag. . Include a

.copy of this Qua11ty Control verified comp]eted procedure w1th gas analys1s
results in the data accompany1ng th1s vessel., '

5.18 Paint three sides of vesse1f120? apart, in_]etfers 3" high on-
"VESSEL HAS BEEN USED TO STORE NATURAL GAS UNDER 3000 PSIG". Prepare
surfaces per manufact"rnw S‘1PS+“LC+1OWS, paint w1th one ¢cpat of semi- |
g1oss enamel per Federal Spec TT-E- 5086, color B]ack #27040 per Federal
Standard 595A letters shalT be along vesse1 axis. '

5.19 Precedure COmplete.f
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* END POINT OF INERT GAS ADDITION

" One method of establishing the end point of purging is to

ecntinue the aperstion unul no combustible gas is present -

in the equipment bemy porped-out of serviee or until no
oxyzen is present in that being purged futo service,

Another method is to-determine whether or not the ges
mixture involved is: (1) flammable or (2) likely to Lecome
flarnmable during the course of operations. The relatiouships
among constitueiits of the thres-compoaent systern (flam-

mable gas, atmospherie air, snd inert gases) may be repre-

senied on triangular or rectangular coordinates. A rec-
tanpular plot for methane is givewin Tig, 14-2,
Flie hovizontal sxis XH of Yig. 14-2 represents natural gas

voneea Lraiton, the veriiead axes XV and XV show concen-.

trabion of abmosphieric sir aod oxyveen, respectively, and the

dizzonal axis V/f iiustrates concentration of the inert LGy

€O, and Ny, Point ¥ denotes 160 per cent sir or 21 per cont
Ga, zero per cent natural gas, snd 2evo per cent inert gases.
- Point O represenis 100 per ecot inert gases, zeto per cent air
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MATURAL CAS, PER CENT BY VOLUME

Fig. 132 Flammezbifily end point divgram tor the purging of
nctural gas et VO F. (AL 1300 F, the fiommabiily rone araa is
morathan twize aviarge ssthat st 70F. The A and B cosrdinates
o 3 land 198 pr ant nafurzl gas, respachively, snd tho

i A ‘milar} To see the
CAINSST, I Csirzigat voeg from
when adning (XY R, when adding inert

1o natural gas.,

(or Oy), and zero per cent naturel gas. Point  denotes |0y
per cent natuial gas, zero per cent air or oxvgen, and s
per eentinert gases. Therefore, line ¥ represants all Dersaille
concentrations of air and natural gas and zers inerie: o))
possible tixtures of ratural gas, air, and inert EASES are
included within the area XV . Points 4 and I on Vs
represent the lower and upper flammable limits of nylur,
in air, respectively, ’

As inert gas is mived with natural gas and air in the Aue,.
mable range, other mixtures are formed which have diferong
lower and upper flammshla Hmits, These new lmitinr iy
tures are represented by the lines AC and BEC. As more iivrt
gas is added, AC and B convergeat €. No mixture of Batural
gas which contains less than the amount of sir represeiiot-u;
point € is flamanubie within iiself, but all mixtures within o

AT npe rerisie
CERNROS S

4 n.\—-.--..i.l- [T D 1 . .
S ter onl Liaindlad L dad UsE 02 avonhiat

ey

for safe purging practice,

Mixtures within the area DB are shove the Buranie
limiis, but will become flammable when air is added. Thue, .
on Fig, 14-2, a mixture containing 40 per cent Sir, 40 fer
cent nuturai gas, and 20 per ceat inerts (paint ) iv uet
flammable. If nir is added to this mixture, its ottt s
will vary along the line LV, end as it caters the arex {70
the mixtire becomnes Sammable. ’

Stmilarly, all mixtures within the area V.ICF are below
flamraability limits but will becorae flanuashle if natsl v
is added, sinee they will then enter the erea A BC.

Mixtures indicated by points in the svea XOCF are nit
only nenfiammable, but they cunnot be made Aamnabiv by
adding either natural gas or air. :

PURGING EQUIPMENT INTO SERVICE

The operation of safely purging air from a contaive
subszquently 1o be filled with natural aas may e indiesnd
on Fig. 14-2. As inert gas is added, the air concentrativa b ~
along ordinate VX to any point G below F. Subseque '
ticit of natural gas causes the mixture coinposition to vhange
along Hne GH (net shown), which erosses no part of the e
mable zone ABC. In the example shown i Fig, 142, itert uas
should be added until the purged atmospliere contains at
least 42 per cont inerts, thereby redueiny the sie conivet o

the purged atmosphiere to 38 fer cont, sn oxvieen e
il :

[ORER 1Y

RN
To rendar & given combustible air mixiuee ponfamusle
it is desivalic to know what pereeniages of juert e ais
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- Garban Dioxide ar Nitregen

Por cent required - Purging end

torender - - points with
, mixtiures bt N

v ' nonflarmimable! | cafsty factor
Cambus‘table . CO; N . O MNy*
Y’iff‘ 57 -1 66 1T
'ﬂ:un mono::i‘de . 41 - 53 B3 - BA
ethane 23 36 8 4
hane .. 32 A4 4 A6 55
opaEne. ] a2 ). 4 54
Buiane 28 anf - 42 52
~Butana 26 4]. 52
atane 28 42 54
exane 28 42 53
isoline . 29 43 55
hylene - 40 52 59

opylene 29 43 58 .
wlopropane 30 44 . B3
tadiens 35 48 - 48
enzene 31 44 . 55

* Nitrozen parcentages do

t include nitrogen of the air in
& mixtures. . ‘

quired. Table 14-2 gives'the valuks for a number of combus.-

Aes investivated by e U 8. Bukeau of Mines. To ensure
fcty, & purging shoulf
r cent bevond the )
ert gas end points tfbulated st the righ
wdtieds are etaploniid, the U perceutay
casure of the ingft gas present, but the pereintage of the
4 point for v, should be taken forsafe purxit confrol.
Tometimes it /5 more convenient to determide the oxygen
nient of the Hurped pases. In porging into servive, ivert gas

pdded untf! the oxywen concentration of the confainer
nients dedtesses {0 the point where no mixture with the
mhustib 3

gas would be flammable. Table 14-3 gives these

ta, Suggested purging end poiut data with a 20 per cent

ety fncior gre given at the right in terms of per cent of

bla 38-3 Oxygen End Pelnts for Pursing inte Seevice Using
' Carbotnt Dioxide or Nitroqen

Per cent of
oxygen below: ving end
which no ints with
mixture is 209,
flarmmablet safety factor

Comilustible - \(-\ ):7 CO. Ny

rdrogen ' 5. 5.0 47 4.0
rbon monoxide 5. 5.6 Y A 3.5
sthane . -3 .1 C11.7 ‘9.7
ane 13.4 10.7 %
ypane 14.2 11.4 5.1
Jutana 14.5 M6 9.7 -
-Ruwtane 14.8 12.0 11.8 5.6
ntzne 4.4 2.1 11.5 9.7 -
zane 14,5 i1.8 11.6 9.5
soling 1.4 116 . 118 9.3
nleng 11.7 10.G .4 3.0
cegtene 141 11.5 11.2 5.2
13.9 1.7 1.1 9.4
13.1 10.4 105 g.3
13.9 11.2 1.1 5.0

nzene ‘

154 tacrtGaz Ind Foints Toy Purging Into Service Using

to a point at-least 2¢
tlammability it as shown by the -
Where combustion

ey b used asa, o

General Pracdess, Control Mothods, azd Instrumeniation - 14/0

oxysen for the purging of conininers in ,sf\ EEACVIRT I
. Tencive t‘"mneus combus t:bmssho“n ) ' '

———

/ PURCGING EQUIPMENT OUT OF SERVICE \

The operation of purging natural gas from. a container to
be filied subsequently with air may also be indieated on Fig.
14-2, As imcrt gas is added, the natural gas coneentration
aecreases {rom point I (at tlze left) along abscissh HX to a
point J beyvond B (per safety factors in Table 14-3). Sub-
sequent addition of air resulis in & change in the mixture
compesition zlong line./V (not shown), which crosses o
part of flammable zone ABC, In the example shown in Fig.
14-2, at Ieast 88 per cent of the naturai gas should be replased
by inert gas when the contziner is purged out of service.
(Tables 14-4 and 14-5 make more precisa recommendations.)

_Table 14-4 inert Gas End Points for Purging cut of Service
. . Using Carbon Dioxide or Nitrogen-

. Per cent
required to
render mixtures
nonflammable Purging end
~when air © - points with
is added S R,
) in any amount safety factar
~ Combustible - . 7 €O, Ny €0, N
“"Hydrogen . . g} 88 83 . 56
Carbon monoxide 68 81 . .74 B35
Methone - 77 . 8a - - 82 S
Ethane = ‘ ‘ &3 91 )] a5
Piopane o . 8s 84 1434 ay
n-Butane ‘ 91 S5 - a2 95
- iso-Butane S 91 95 93 ]
" Pentane -] 57 97 58
Hexane ) 9% 97 97 93
Gasoline . 93 %6 95. 57
Eihylene . %0 94 92 95
Propylens .. 94 % i) 57
Benzene _ 93 - 95 55 97

Table 145 Combustible Gas End Points far Purging out of
‘ Service Using Carbon Rioxide or Nitregen

Per cent of
coembustible -
below which
no mixture is

© Hammable - - Purging end
* when air points with
is added 209,
‘ " in any amount - safety factor
Combustible . CO; . Ny CO,y N,
Hydrogen 9 5 7 4
Carbcn monoxide 32 19 26 i L)
Methane 23 14 18 1i
Ethane - : ‘ 12 1 9 5
Propane n -6 g - 5.
n-Butane g -5 9 4
fso-Butane . 9 5 7 4
Penlatic : 4 2 3 ¢
Hevane B 3 3 l
Gasoline . 7 4 5 - 3
Ethylene 10 6 . - 8 5
Propyiene - B 4 L 3
Rens wng : 7 4 5 3

=10



2410 Purging

SO e anen cmebustible nondlai e Be 1 nir is o bied

i ey pece
‘Table 14-4 gives the data for a number of comnbusiibles in-
vestigated by the U, 8. Bureau of Mines, lnert gas end pobits
#t leust 20 nor cent Leyond the flammable limit are given at
tire right. Where combustion pr
pereentage may be used as o mebsure of the inert gas ]‘Jrcscnt,
but-that of the cnd point for N; should be taken for safe
purging conptrol.

Sémetimes 8 more conveniont eontrol method is to deter-

tnine the combustible content of the purged gases; In purging
out of service, inert gas is added until the rombustible gas
concentration of the container contents js decreased to the
point where no mixture with any amount of air would be
fammable. Table 14-5 gives such data, Suggested purgiig
end point data with 2720 per cont safety factor are given
at the right in terms of the pereentame of combustible in a
mixture which will remain nonflanimahie regardless of the
amount of air which may be added to it. ‘

_HOLDING PURGE

A holding purpe is simi!m" to the purging of équipment oui

of service except thatl an inert atmosphere is maintained and -

‘s not replaved at onie by air. Alterations or TEPAIrs £an some-
times e made safely on elosed systems wunder sueh condi-
tions, after which eombustible gus ' is readmitted and the
equipment is returned to service. o :
-Figure 14.2 1o

naturel gas. Nutvral pas concentration  deereases duting

Fulsing Lo puini i (au the ieit) along suse
puint J beyand D (per safely factors in Tables 144 and 14-5).
Combustible gas may then be réadmitied at any time, the
wompositien of the mixture ¢hanging from J elong X7{ until
{7 isreached and the equipment is returned io service. ‘

GENERAL PRECAUTIONS

In any purging operation, it is a gond rule to purge too
mich rather than too Eittle, When there is suy doubt, the
strging should be'canducted as though the cantainer were to
e purged of hydiogen or to be prepared for its admission,
Iydrogen, which is present in most manufactured gases,
s the widest known explosive limit range of the eommon
uek gas constiiuents. Natural gas, however, does not contain
iy free hydrogen. ' ‘

After 2 purging operation has been -eonducted according

o & safe procadure and brought to s satisiactory end point, -

ke purged atmospheres must be clasely rechecked, so that
ondensates, rosidues, leaks, or some other condition will not
::‘Patg:n dangerous condition within the centainer later. Due
onsidgraticn should be given to the possible presence: of
ubstances which, Lecause of chemieal reactions, may. pro-:
uce combustible elements orcavse spoutaneous combusticn.

SAMPLING -

Jonutrol of purgins operations is ased on periodié sampling
i testing of thr as mixture diseharged from equinnent
wiag its purzin hree genersd dypes of goeos doe invalesd
Voapert zos; (2} sir o, mere specilicaily, exveen; and (3}
wrnminbie gas,

e

e

catiges of inert gases shouid be wlded,

atiets are employed, the CO,

auy also be applied o s holding purge for

1550 ALY to o

Lopresentative smuples of pas owmivinges af ardes
tonvenient size are required for stibscquent analysiy 1, x}!,,.‘.:.
the extent of varistions in such mittures in different Fiari . :
the system and their relation to performenee, hesih I

safely. Samples must be representutive tn be fully

) W

LHEE

© - fuctory, Precautions should be observed io assure that ti,..

are not contaminated or altered by any azent whicl

et
1 hiyiuig

sffeet the representativeness or quulity of the sample.

For satisfactory results, sampling points should be chozy,
with care and locatod elose to the desired reaction or Proni
A suficient number of sampling points should be esia'hli-\;hp.g
to furnish all nceessary information for purging contr,;
Inforniation secured at one or more of the original paiy,.
may not be pertinent, and additional ar substitute samplin

~points may be found necessary during purgieg. There shenh

be no hesitation in justifiable changing of sampling locating,.
Sample tube connections should be of the correet size 4y,
as short as possible, They may be of rubber {exeept for Ly

"g24), glass, copper, iran, plastie, or any other CONVINiers

materisl which will not slow any adulteration, contamina(in,
or loss of the sample. . . )

An sdequate sample may be obtained thru simple coie
nections in places where the gas is :jréll mixed, 85 in prr.
vents or small mains. SBampling connectishs which oxterad

“only thru the wall or shel] of lurge containers or mains yp

generally not satisfactory. They should extend far eiengi);
inside to prevent possible surface condensates from onteripg
the sample tuhe. Tn larze mains the sampling tube o

3 sl

extend.inzide from one-third to ouehelf the main dinmeter

. GAS ANALYSIS AND DETECTION

" The Orsat gas analysls apparatus s widely nsed fo
chemienl analysis of stnples from purging oporations, (oy.

“eentralions of carbon dioxide, oxvgen, and earhon nio.-

oxide are determined by their suceessive selective ahsurpaion
in ehemica! solutions. If a more cownplete analysis is reguine,

- other absorption pipettes and combustion tubes may e

included to remove additional eonstituents, Chromatogripi.
and infra-red analyzers may also be used. '

-

- Combusiible Gas Indicators

These instruments indicate the presence of combiusili-
gases’ withoat idectifving hem. They are used chicfly i
purging equipment out of service. They are most useiid up 1
the lower explosive limit. An advantage in using them is tine
resulis are available a{ ence on passage of the sumpls, «
that numerous tests can be made quickly. o

These indicators should he calibrated for the £ases 1o be
testedd. They.are not sensitive encugh to deteet concentration-
below about 0.2 per cent of combusiible. They carry fhune
arresters as standard equipment., However, when s
concentrations of hydrogen or acetylene are tested, 8 =n

‘sampie should be withdrawn into a containar, This vanyd-

should then be tested with the combustible gus indieator a5
distance from the purge site. Activafed charcoal filter
should not be used during PNIFEINE onerations.

Paullag

Oxygen I3 oue of the ihres general constituents et
iignificant in purging contral, The Pruling oxyuen analvar

-1- :
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the mornptic Ssceptibility of godow, TL e

preciieally specifio for OXYZeN I any gos mivture ordinarily

cieountered in the pag industry, It may be used {or detors

minisg the oxyzen contenit of the conteiner mixtire when
burging equipment vither ints or out of service, _ '
' '.
Specific Cravity Indicatora i
The change in spertiic gravity of the gas mixture during a
PUrZing operation ean b used to indieate [urging progress.
Gas is drasn thry the inslrument as o high rate of flow. The
indication i3 inatantaneous, Sclicontained indicators are
availsble. These imits aperate on either 120 v n-gor 6. v d-g,
and ¢zn rua coutinuously for at least 5 hr on ene charging,

TESTS FOR GASES HALZARDOUS TO HEALTH

Purging containers either into or out of gervice may
involve handling gases which are injurious to health, Singe

one of the prineipal objectives of purging is te remove equip-

ment from service for tepeirs, tosts should s made of the
contenits of such purged containers to make sure that their
~atmospheres are safe and will Temain 20 for repairmen,

Inert Gases

‘Adsguate vents to Ccarry excess irerts (CO, and Na) out-
gide the containers should be provided. Absence of. such
vents may dilow the oxvgen coniont to fall low enongh to
€2 ONFEen skarvation ar amothering, ’ :

Whe e taygen of the air iy deereased (to about 18 per
ceniy, the breathing rate Inereases, the pulse rate nreelerates,
and the ability to think clearly dimivishes. Canstant indica-
tions of oxyeen content are sdvisable to warn of oxygen
deficicncies (Talle 146). : ’ o

Carbon dinxide is odorless and nontoxic in small quantities,
but it ety a3 respiratory stimulant, Above six per cent
concentration, physical impairments are eXperienced, such
as hieaduche, drowsiness, and general nervousness,

Flus ¢r Bxhaust Gases and Purging Macln’ge Gas

When veed as inerts, these gases contain small pereentagos
of carhin monoxide. Iustrumonts capable of determining CO
in concentrations as low as .02 per cent shanld be used to
analyze the contents of a space whore men may work, Phys-
inlogical eficets of carbon monoxide (Table 6-4 and Fig,
6-24} and instruments for its detormination are available;
see Fig, 6-27. Table 130 gives the thresholil Hmits for a

- pamber of gases myjfv/ﬂpors which may be encounlerad,

Tabla 14-,6/Physiolﬂsica! Effects of Oxysen Deficisnny

C: val 4, ' Effect
2?.99 Normal air supply.
17.5 Flame lamp extinguished, Atmnsphere can

be breathed and work done without ilj af-
fuct for sevaral hours, .
13.0 . Acetyleno fiarme extinguishad, York diffi-
. : dult; consideratily ingressed fde of bragth.
inm Epeg Bliay P headach
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of Lenstinueness oy o

et arhion,
wRIOnENoULaess and  doain if adegquate
BULEY ot dinckiv resiorad,
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Fig. 14-3 (left) Steam purge indicator.
Fig. 134 (righty Condensing-¢oii for steam purge tasting w
b diba . .
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Steam Purging Indicators. Steam, as 3 purzing me-
dium, has the. advantage of usuaily being nvailable in
quantity: It is weil suited to orerations whore volatile
combustibles are present. The pressare at whiel: it is Sup-
plied should not eseeod the desizn pressure of the £quip-
ment to be purged. The operation must be continuous, to
avoid drawing in air iy steam condensation,

The stoam purge indicator (Fig. 14:3) eonsists of an in.
sulated Pyrex glass bulb af 400-mt capacity with a zraduated
small disineter reck at its upper end and suitable cocks st
each end, One leg of the three-way buttom cock is conneated
to & water-filled leveling bottle, .

The bully is filled with water to displace =1l air-and then
connected to the sampling line at the purging vent. Purgs
£7s is drawn in hy sliowing the waier to drain inte o hottle,
Then the cocks are manipulated sp fhat purge gas is allnwed
to flow thru the indicatgr until temperature equilibrium i3
reached. By closing the top cock and reversing the Gottom,
water from the bottle will be drawn in by the cohdensing
steam, The per cent of £as or ajr remaining will be indicated
by reading the water level in the graduated neck.

When volatile combusiibles gre present, & second operation
Is neeessory: The PUEge gas s passed. thry an arfdeyuately
cooled condensing noil (Fig, 14-4), and the condensale iy
sollecied in a 160.a) eviwder. The oil Jayer mey then hi

A ST A 3.l o
messured, Cendenzann teperature should nod axeeerd 79 B,

FEFERENCE

Lo Jones, G W gng Zeatt, G B, Erfinctioa of Tsobuinnz Flomay
by Corben Diuials and Ntirogen, (7, 8. Bue. Minea Rept.
Toveat. 1205) Wasidngten, InC., 1647, b




